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A METHOD FOR THE MANUFACTURE OF EMULSIFIED FAT/OlL 

COMPOSITION 

Abstract: 
[Objects] 

..To offer ail Gujulsified fat/pi! composition where the particle size isnniform, 
there is no separation of aquecms and oily phases due to paiticle size 
distribution, there is no hygienic problem aiid physical property, feel ori 
eatiag and taste which have not been available are achieved. 

(Constitution] 

An emulsified fat/oil composition having an average particle size which in 
aboutj ^ to 20-fold of the pore size of a porous membrane having a uaxLTonn 
pore size is previously prepared and then the said emul^fied fat/oil 
composition is passed through the above-mentioned porcus membrane 
having a uniform pore size to re-emulsify. 
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1^ A meAo4 for^the toWacture of an emulsified fat/oil composition 

faST "vT* coiojiosition having an av^g« 

particle s«B which ,s about J^jo_gO:Md of the pore size of a J 

said emuJ^ed feyod compo^tion i3 passed through the above-mentioned 
porous membrane having a uniform pore size to re-4ulsify. 

f; J^' ""f • "manufacture of an emulsified fat/oil composition 

according to claun 1. wherein an average particle size of the en^ulsified fat^U 

3:l2id of the pore size of ^e powus membrane. 



3 



..r^A- °^*f manufacture of an emulsified fat/oil composition 

acc^ng to daim 1/wherein an emulsified fayoil composition of a water-^^ 
oU type where umer phase is water whil4 outer phase ia oil is previously 
prepared and theii passed through the porous membrane. 

4. The method for the manufactme of an emul.-ified fat/oil composition 
aca,rd.„g to claun 1. wherein an emulsified fei/oil composition of an oil-in- 
water type where inner phase is oil while outer phase is water is previously 
prepared and then passed through the porous membrane. 

■'L!^- '"f^f.^"^*^^ inanufacture of an emulsified fat/oil composition 
according to claim 3 or 4. wherein an HLB ofan emul^fier which is added to 

i^loTrro« '^^^^f^-^-P^^'^'i^m^d fat/oil composition 
Xl etqThdDescrip tmT^ nf^^ ^ f. Tn "rn t ii m 
flfechnical Field of the Invention] 

em'ulTJLirr'°" '° ' "'"'^ '^^^''^ manufactui-e of an 

watert oil co-position such as an emulsified fat/oil composition of a 
water-m-oil type (hereinafter, refened to as "W/O type emulsion^) or an 

manuT T ^'^^ ^^^'^ Particularly, it relates to amethod for the 
manufacture ofan emulsion ha^in_g, narr ow partide size distributi on .nH 
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ealpne low due to a recent tendency to hBalth food iii recent dietary life and, 
in that case, an emulsion of very fine particles is prepared using a high- 
pressure homogenizer or the like so that a large amoimt of water is 
entrapped therein. However, in an eratilsion where particles are made very 
fine by a high-pressure homogeaizer or the like, although its particle size 
distrihutioh is very narrow, the particle size is just Made small and control to 
• a uniform particle size is difficult. In adciition. as a result of m increase in 
a volume percentage, viscosity increases suddenly whereby the operation 
during the manufacturing process becomes difficult. The present inventors 
have analyzed the stirrer or the homogenisser which is usually used in the 
manufacture of emulsions and have confirmed that mere shearing stress 
given as such results in a wide particle size distribution and an insufficient 
stability. Even when polyglycerol fatty acid ester which is an emulsifier 
designed to give a strimg emulsifying stability is used, although the stability 
is ^improved and distribution of emulsion particles becomes somewhat 
uniform, a sudden increase in viscosity of emulsion due to an increase in the 
volume percentage of the inner phase and also generation of smeU of 
femuisifier are confirmed. 

As such, it is important for both W/O and OfW type emulsions to control the 
partide size of the emulsion for giving various functions but. in the 
conventionai methods where an emulsifier is added or a shearing stress is 
appiiad, the resulting particle size distribution has some width and it is 
difQcult that an aimed particle size is stably and uniformly controlled. 
However, the significance and request for an eaay control of particle size of 
emulsion are very big, 

[Problertis to be Solved by the Invention] 

In order to overcome such a problem, utilizatibn of a membrane has been 
investigated recently as an application Ui emulsifying technique of emulsions. 
Research, development and application of utilization of membrane were 
already carried out briskly in the areas of filtration, concentration and 
filtration while its apphcation to food has been started only recently and a 
method for the manufacture of an emulsion using a porous glass membrane 
(Japane.5e Laid-Open Patent PubUcation 02/095,433) is one ofits examples. 
Unlike a homogenizer, this porous glass membrane does notrequire Jii^ 
.l^JB}i¥l.,^Si.^^y^_km?B!t^^''^ emulsjon can be prepared bylhai^^^ 
whereby the said method is an ep6cH7mVking emiUsifying method. 
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However, in an appHcation to emi^ed fat/oil impositions fbi^sDrocessed 
food jepresented by margarine (O/W type) and whipped cream (W/0 type), 
an emulsion having poor emulsifying stabihty is afforded because of entirely 
diflerentwetting; degree of membrane, resistance .of membrane, viscosity, etc 
depending upon the lype of emulaifier. oil or additives whereby it sometimes 
happens that a dispersed phase Onner phase) is not wcU compressed into a 
continuous phase (outer phase). For example, in the case of a very sticky 
emnisifier such as lecithin, the emulsifier itself adheres to the wall surface of 
the porous membrane resulting in clogging whereby the liquid does not pass 
tiierethrdugh at all. As a result thereof type of the emulsifier applicable is 
Umited. in the case of a system where the outer phase is water such as an 
O/W type emulsion, it is necessary to add an ionic emulsifier or an additive to 
the side of water due to an electric property of the porous membrane perse. 
Accordingly, when main and auxiliary materials which have been commonly 
used for conventional emulsified fat/oil compositions are used, only a veiy 
limited rang;e of utilization is possible and they are unable to be so much 
used for the above-mentioned emulsified fat/oil compoaitions for food 
processing. 

[Means for Solving the Problems] 

Under such circumstances, the present inventors have carried out an 
intensive investigation for a relationship between the emulsion partide^ and 
the emulsi^g method for W/0 and O/W type emulsiohs from a Viewpoint of 
physical chemistry and chemical en^eering with an expectation that the 
advantages of the above-mentioned porous membrane might be applied to 
emulsions for food processing and have found that, when a porous membrane 
is further apphed to the already and prGliminarily emulsified emulsion as a 
metiiod for the preparation of emulsions, it is possible that an emulsion 
having a very Uniform distribution can be controlled ta any particle size 
whereupon the present invention has been achieved. 

Thus, as a result of various studies on emulsifying stabiHty. physical 
property, feel on eating and taste of the emulsion and also on type and 
adding amount of the emulsifies the present inventors have found that size. 
distribution width, numbers and viscosity of the emulsion particles and also 
viscosity and smface tension of the inner and outer phases are big factors. 
The present invention has been achieved on the basis of such a finding, 

In the present invention, a W/0 type emulsion or an O/W type emulsfon is 
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preliminarily emulsified using a commonly used stirring type emulsifier 
$uch as a chejaaistirreir or a homomixer so ais to make its average particle size 
from 1- to 20-fold of the pore size of the porous membrane and then it is 
passed through a porous membrane to re-emulsifj^ whereupon an emulsion 
having a uniform particle size is manulactured whereby it is possible to give 
an emulsion in which physical property, feel on eating aiid taste can be freely 
controlled and stability of emtllsion is good. 

The term "average particle size" of the emulsion is a value of an average 
particle size calculated from the particle sizes on a photographic taken for 
^ the emulsion particles under a microscope. The "re-emulsification" utiliadng 
a porous membrane in the present invention means that emulsion having 
bigger size than the pore size of the porous membrane is finely divided in the 
said porous membrane and, therefore, it is an important point to prepare an 
emulsion haviiig somewhat bigger size than the pore size of the porous 
membrane. In the present invention, an emulsion which is emulsified by an 
emulsifier such as a chemistirrer and haviag a particle size of from 1- to 20- 
fold of the pore size of the porous membrane as measured by the above 
measuring method is passed through the said porous membrane whereby it 
is pdaisible to give an emulsion having a uniform disttihution width. 

With regard to the state of emulsion piartieles when passing through the 
porous membrane in the abdvEMnentioned case, shap^ of the emulsion 
having bigger size than the pore diameter of the porous membrane changes 
from spherical to elliptic or slender shape. Accordingly, it is necessary to 
conduct a smooth fine dividing of emulsion and a formation of surface from 
such a deformed stale, they are determined by the surface tension between 
porous membranG and the outer phase of the emtdsion ^nd, during the 
passing stage therethrough, they are determined by the relation between the 
fluidity characteristics and sheai'ing stress received by the emulsion. 
Adjustment of the appropriate surface tension can be selected by 
investigating the function of the emulsifier. With regard to fluidity 
characteristics, the bigger the average particle size of the emulsion, the 
broader the particle size distribution width and the more the non-Newtonian 
property in the fluidity characteristics, Accordingly, the changing rate of 
the fluidity characteristics to the shearing stress is big as well and the 
influence by the shearing stress becomes large. Therefore, with regard to 
the stability of the emuJsion particles when, passing thi'ough the porous 
membrane, it is necessary to consider in the i^elation between pore diameter 
of the porous membi*ane and shearing stress/fluidity characteristics. From 

6 
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such a vie-wpoint, an emulsion having paotides which are 20-fi)Id or more of 
the pore siae of the porous membrane has a big changing rate in fluidity 
diaracteristics to sheaiihg stress and. accordingly, they are unable to pass 
through the porous membrane Continuottsly against tlie delicate changes in 
shearing stress. In the case of emuldon having an average particle size of 
/ 20-fold or mure, movement of the particles when passing through the porous 
/ membrane under the applied shearing stress is quick and more complicated 

(^^ wheeeby deformation of the particles is too vigorous resulting in destroy of 

the emulsion rather than foiiiiation of suriace membrane whereupon a 
/ uniform emulsion is not available or. moreover, an emulsion where oOy and 
/ aqueous phases are separated is resulted. However, in an emulsion of the 
/ preseiit invention havihg an average psiiticle size of 1- to 20-fold of the pore 
size of the porous memhrane. it is possible to pass through the porous 
membrane constantly against the delicate change in shearing stress and, 
therefore, smooth fine dividing of emulsion takes place whereby it is easy to 
p?is8 the emufeion through the porous membrane and the resulting emulsion 
has a unifortii distribution. 

There is no particular limitation for the fat/oil used in the present invention 
but any of ariimaj/vegetable oil. hydrpgenated animaJAregetable oil, 
fractionated oil. umufisu oil. etc. which has been conventioiially used for the 
inanufacture of emulsions may be appropriately used. Depending upon the 
tackiness of the emulsion, those fet/oi] may be hydrogenated. fractionated or 
compounded. 

There is no particular limitation for the emulsifier to be added to an oily 
phase but commonly used glycerol fatty add ester, sucrose fetty acid ester, 
sorbitan fatty acid ester, propylene glycol fatty acid ester, polyglycerol fatty 
acid ester, polyglycerol condensed ricinoleate. lecithin, etc. may be used 
either solely or jointly by mixing two or more. Thert is lio particuJar 
limitation for the adding amount of such an emulsifier so far as it is 0.1% or 
more. When, however, concentration of the emulsifier is too W, separation 
of the emulsion takes place quickly resulting in a problem in stability. 

With regard to an emulsifier to be added to an aqueous phase, one or more of 
sucrose fatty acid ester, sorbitan fatty acid ester: polyglycerol fatty acid ester, 
lecithin, etc. having an HLB (hydrophobic^ipophilic balance) of 8.0 or more' 
or, preferably. 10.0 or more may be used. Again, there is no particular 
hmatation for the adding amount so far as it is O.L% or more. Whert. 
however, concentration of the emulsifier is too lowrieparation of the 
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emulsion takes place quiekly resvltmg in a probleioi in stability. 

There is no partiexiiar limitation for the ratio of water to oil in a W/0 type 
emulsion and that of oil to water in an GAV type emulsion but, in order to 
give a good emulsified state, the ratio of water to oil and that of oil to water is 
to be 5/6 or xnore or, preferably. 4/6 or more in both cases of W/0 and O/W 
type ejonulsions. 

Now, specific methods for the manufacture of an emulsified fat/oil 
composition according to the present invention will be as follows. First, in 
the ease of a W/0 type emulsion, an oily phase to which emulsifier, perfume, 
etc. are added is placed in a container, set with a stirrer such as a homo- 
mixer and heated to dissolve at 60.70'G with stirring. After that, a 
predetermined amoiint of aqueous phase part is gradually added thereto and 
the mixture is stirred at 60-70*0 with stirring for 10 minutes or more to 
conduct a preliminary emulsification. Degree of stirring at this preliminary 
emulsification is made to such an extent that the particle size of the 
resulting emidsion is 1- to 20-fold of the pore size of the porous membrane 
used for the re-emulsification. 

Then, deaeration is carried out to remove the air which was incorporated in 
the emulsion at the above preliminary emulsification. The deaeration 
operation may be carried out either by allowing to stand or m vacuo. Time 
for deaer a tion will be sufficient if it is ten minutes. 

After such operations, the preiiminarily emulsified emulsion is adjusted to 
the aimed temperature. Such a temperature is the temperature of the 
emulsion product which is a final product and can be appropriately selected 
depending upon the object. 

After that, the preliininarily emulsified and. deaerated emulsion is 
quantitatively passed through a poi-pus membrane which was previously 
wetted with oil when the outer phase is an oily phase (W/O type) or with 
water when the outer phase is an aqueous phase (O/W type) using a gas such 
as nitrogen gas or/and a pump. The porous membrane used here is 
preferably in a tube or a plate when stability of the emulsion or operation, 
etc. are taken into consideration although the membrane is not limited 
thereto provided that the porous membrane has the same effect. It is 
difficult to grasp the passing rate of the emulsion through the porous 
membrane in dietail but, in the present invention, -treating amount per 
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houi' IS defigg as an average passing rate. When this average passing 
ratexs from 100 cc^nunute to 5.000 cc/minute. an en^ulsion havinra desired 
particle size can be prepared. lu order to improve the stabiliQ. of the 
omubipn m that case, it is prefewd *hat the average passing rate is 
increased so tl^t the passing pressxcre is made high. Inddenrally. the 
parude size of th. resulting emulsion is related to the pote size of the pLu^ 
membrane and is controUed to an average particle size of from l- to 3-foJd of 
the s«d pore size Accordingly, in order to give an emulsion having a small 
average particle .«e. it is prefeixed to select a pcn«U3 membrane having a 
. fn»a» pore size whereby the average passing rate is made slow, incident^ 
nVJ^omm ^ application (Ja£angs^.Eatent,A^ ^' 

membrane and the outer phase, partide size of the prepared emulsion is 
^eoretically JjS^fold of the pore ,i.^ nfL^e.^orous^l^" 

^us^ m a method de^-^edin the eaxher-filed apphTatipn. it is nec^^o 
selects porous membrane having a pore size of 0.3 micron or less in order to 
prepare an emulsion having an average p^ble size of 1 micron. Actually 
however, pi^paratipa of a porous membrane havingapore size of 0.3 micron 
or smaller IS very difficult (in the gorous gla«. m.mbrang, used in the 
^ber-filed application, it is desci-ibed that 0.3 micron is the lowest limit) 

n " T ^ '^^^S - of 1 

m cn>n or smaller using the above-mentioned u^ethod. On th. contrary, in a 
metl^d usmg re emulsification according t6 the present indention, p^ic,: 
sue of theresultmg emulsion is only,,4igJ^d of the pore size of the^ 
porous membrane whereby, agaiiist the aimed particle size of the emulsion 
the range of the pore size pf the porous membrane is broader. 

[Examples] 

It^'^'T"""^"" will now be further illustrated by way of the following 
S . r"''"' "^""'''''^ although the present invention is not 
^ted thereto^ Incidentally, the terms "paiW and "%" used in the 
examples and the comparative examples are those by weight. 

Evaluating items and methods for the evaluation will be as foUows. 

l^ff^ distribution: A few drops of a sample were placed on a sample 
s and (5.0 X 5.0 X 0.15 mm) on a slide and the partidos were taken undej a 

;t n'"^"' ^«-^> ^^''^ a magnification of 

200-400. Particle s«es were measuied from the picture taken using a 
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di^tizer (KVV43dO; manufactured by Graphtec Corp.) and particle size 
distribution and average particle size 0„) were calculated. 

StabiHty of emulsion: An emulsion was taken in a EOOrCC graduated 
cylinder and allowed to stand in an atmosphere of 20".C or 30*C and the 
separated amount (cc) of oil or water was measured. 

Ebcample 1 (OAV type emulsioiO^ 

(Prepai-ation of Oily Phase) Gorn oil (50 parts) was heated at 60° G and, 
under stirring with a chemistiirer (type B-lOO; mahufeetured by Tolg^o 
Rikakikai Co.) at 620 rpm, 2.0% of DQlvgiv«.rn1 «i«»^.>t»«^^ (SY 
Glyster CR-500; manufactured- by Sakamoto Yakuhin Kogyo) were added 
thereto and dissolved therein. After completion of dissolution, temperature 
was adjusted so as to make the temperature of the oily phase 20''C. 

(Preparation of Aqueous Phase) Water (50 parts) was heated at 60 °C and, 
under stirring with a chemistirxer at 620 rpm, 2.0% of polyglycero l 
condensedfatty add ester of HLB= 10 ( SY Glyster TS^750 ; manuEc^dSr 
Sakamoto Yakuhin Kogyo) were added tHereto and dissolved therein. After 
completion of dissolution, temperatiii'e was adjusted so as to make the 
temperature of the oily phase 20''G. 

(Preparation of Preliminaiily Emulsified 0/W TVpe Emulsion) The above- 
prepared oily phase part was gradually added to the above-prepared aqueous 
phase pait followed by stiiiing with a chemistirfer at 620 xpm for 20 
minutes. After completion of the stirring, the mixture was allowed to stand 
for ten minutes to deaerate. 

(Preparation of 0/W type Emulsion) the piehminarily emulsified OAV 
I3rpe emulsion prepared as above was passed through a porous mcffl hrane 
(inner diameter of 9.0 mm; outer diameter of 10.0 mm,' length of iOO O mm, 
average pore size [dp] of 2.70 microns) at an average passing rate of 350 
.cc/ten minutes to re-emulsift' whereupon an OAV type eroul.sion was 
prepared. Results of measurement of particle sizes of the resulting 
emulsion is shown in Table 1, the emulsifying stability is shown in Fig. 1, 
and the particle: size distribution is shown in Fig. 2. 

Comparative Examp 1g 1 (QAV Type Emulsion) 
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(Preparation of Oily Phase) Cbim oil (50 parts) was heated at 60 ''C and, 
under stirring ^th a chemistirrcr at 620 rpm, 2.0% of pblyglycerol 
condenised rinicoleate (SY Glyster CR-500; manufactwed by Sakamoto 
Yakuhin Kogy o) were added, thereto and dissolved therein. After completion 
of dissolution, temperature was adjusted so as to make the temperature of 
the oily phase ZO^'C. 

(PrepaTation of Aqueous Phase) Water (50 parts) was heated at eO'^G and. 
under stirring with a chemistirrer at 620 rpnii 2.0% of polyglycerol 
conden sed fatty add ester of HLB = 10 (SY Glyster TS-750; manuiactured by 
Sakamoto laiuhin Kogyo) were added thereto and dissolved therein. After 
completion of dissolution, temperature was adjusted so as to make the 
temperature of the oily phase 20° C. 

(Prepaaation of OAV Type Emulsion) The above-prepared oily phase part 
was gradually added to the above*prepared aqueous phase part followed by 
stirring with ia chemistirrer at 620 rpm: for 20 minutes. After completion of 
the stirring, the mixture was allowed to stand for ten minutes to deaerate 
whereupon an OfW type emulsion was prepared. Results of measurement 
of particle sizes of th6 resulting emulsion, is shown in Table 1* the 
emulsi^hg stability is shown in Fig. 1, and the partide size distributiani is 
shown in Fig. 2, 

Example 2 (W/O Type Emulsion) 

(Preparation of Oily Phase) Soybean oil (50 parts) was heated at 60*C and, 
under stirring with a homo-mixer (TK Auto-Homomixer; manufacrured by 
Tokushu Kika Kogyp) at 3,000 rpm, 2.0% of polyglycerol condensed 
rinicbleate (SY Glyster CR-SOO; manufactured by Sakamoto Yakuhin Kogyo) 
were added thereto and dissolved therein: After completion of dissolution, 
temperature was adjusted so as to make the temperature of the oily phase 
20"C. 

(Preparation of Aqueous Phase) Water (50 parts) was heated at 60°C and, 
under stirring with a chemistii-rer at 620 rpm, 1.0% of polyglyc erol fatty acid 
ester of HLB = 15 (SY Glyster ML-750; manufactured by Sal^moto Yakuhin 
Kogyo) was added thereto and dissolved therein.. After completion of 
dissolution, temperature was adjusted so as to make the temperatwc of the 
oily phase 20*C. 
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(Preparation of Preliminarily Emulaified W/0 Type Emukion) The above- 
prepared aqueous phase part was graduatty added to the above-prepared oily 
phase pail followed by stirring with a hojoao-mixer at 3,000 ipm for ten 
minutes. After completion of the stirring, the mixture was allowed to stand 
for tea minutes to deaerate. 

(Preparation of W/0 Type Emulsion) The preliminarily emulsified W/p 
type emulsion prepared as above was passed through a porous membrane 
(inner diameter of 9.0 mm; outer diameter of 10.0 mm. length of 100.6 ram. 
aveisage pore si^e [dp] of 5.30 miorons) at an average passing rate of 350 
cc/ten minutes tS re-emulsif;r whereupon a W/0 type emulsion was prepared 
, Results of measurement of particle sixes of the resulting emulsion is shown 
m Table 1. the emulsifying stabihty is shown in Fig. 1. and the particle si^ 
distribution is shown in Fig. 3. 

Comparative Example 2 (W/0 Type Emulsion) 

(Preparation of Oily Phase) Soybean oU (50 parts) was heated at 60"C and. 
under stirring with a homo-mixer at 3.000 rpm. 2.0% of polyglycerol 
jo ndensed rihico lGata (SY Glyster GK-SQO; manufactured by bakamoie 
YaSShjnJS.ogyoTwere added thereto and dissolved therein. After completion 
of dissolution, temperature was adjusted so as to make the temperature of 
thie oily phase ZO-C. 

(Preparation of Aqueous Phase) Water (50 parts) was heated at 60'C and 
under stirring with a chemistirrer at 620 rpin. 1.0SjUif£ol^gljGerol fatty acid 
eaterof HLB = 15 (SY Glyster MI.750: manufecturedS^Sakiioto Yakuhin 
Kogyo) was added thereto and dissolved therein. After «>mpletion of 
dissolution, temperature was adjusted so as: to taake the temperature of the 
oily phase 20''C. 

(Preparation of Preliminarily Emulsified W/O Type Emulsion) The above- 
prepared aqueous phase part was gradually added to the above-prtpared oily 
phase part followed by stirring with a homo-mixer at 3.000 rpm for ten 
minutes whereupon a W/0 type emulsion was prepared. Results of 
measurement of partiiie si^es of the resulting emulsion is shown in Table J 
the emulsifying stability is shown in Fig. 1. and the particle si«, distribution 
IS shown in Fig. 3. 

Example 3 (W/0 Type Emulsion) 
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(Preparation of Oily Phase) Palm oil (mp: 34.7»C) (60 parts) was heated at 
tO'C and, under otirrini: with a homo^niBcer at 5.000 ipm, 3,0% of 
Po]xglx«roj_joad©nsgd_ri^^ (SY Glyster CR.3iO; manufactured by 
Sakamoto Yakuhin Kogyo) were added thereto and dissolved therein. After 
completion of dissolution, temperature was adjusted so as to make the 
temperature of the oily phase 60" CL 

(Preparation of Aqueous Phase) Water (40 parts) vrak heated at 70°G and. 
under stirring with a chertistirrer at 3,000 rpm. 0.5% of sucrose fatty acid 
ester of HLB = 16 (DKEstar F-160. manufactured by Daiichi Kogyo Seiyaku) 
was added thereto and dissolved therein. After completion of dissolution, 
temperature was adjiisted so as tb make the temperature of the oily phase 
60 *G, 

(Prepajfation of Preliminarily Emulsified W/0 Type Emulsion) the above- 
prepared aqueous phase part was graduaUy added to the above-prepared oily 
phase part followed by stirring with a homo-mixer at 5.000 rpm for ten 
minutes. After cbmpietion of the stirring, the mixture was allowed to stand 
at 60 'C for ten minutes to deaerate. 

(Preparation of W/0 iVpe EmtUsion) The preliminarUy emulsified W/0 
type emulsion prepared as above was passed th«)ugh a porous membrane 
(mner diameter of 9.0 mm.- outer diameter of 10.0 mm. length of 100.0 mm. 
average pore size [dp] of 0.53 micron; previously warmed at 60 " C by a jacket) 
at an average passing rate of 350 cc/30 minutes to re-eniulsif>^ whereupon a 
W/0 type emulsion was prepared. Results of measuiement of particle sizes 
of the resulting emulsion is shown in Table i, the emulsifying stabihty is 
shown in Fig: I. and the particle size distribution is shown in Fig. 4. 

Comparative Example 3 (W/0 IVpe Emulsion) 

(Preparation of Oily Phase) Palm oil (mp: 34.7'C) (60 parts) was heated at 
70°C and. under stirring with a homo-mixer at 5.000 rpm. 3.0% of 
poljrglycerol condensed rinicoleate (SY Glyster CR-310; manufactured by 
Sakamoto Yaicuhin Kogyo) were added thereto and dissolved therein. After 
completion of dissolution, temperature was adjusted so as to make the 
tempei-ature of the oily phase SO'C, 

(Preparation of Aqueous Phase) Wa ter (40 parts) was heated at TO'C and. 
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wnder stimng with-* chexnistiirer at 3,000 tptn, 0.5% of sucrose fetty add 
esterof HLB = 18 OJK Ester F-160; manufactured by Dai acbi Kogyo ijeiyaku T 
was added tOiaretp and dissolved therein. After completipri of dissolution 
temperature was adjusted so as to toiOte the temperature of &e oihr phase 

(Preparatidii W/O Type Emulsion) The ahove-ptepared aqueous phase part 
was graduaUy added to the above-prepared oily phase part followed by 
sttmng with a homo-mixer at 5.000 tpm fbr ten minutes. After completion 
of the stimng, the mixture Was allowed to stand at 60°C for ten minutes to 
deaerate whereupon a W/O type emulsion was prepared. Resuits of 
measurement of particle sizes of the resultin? emulsion is shown in Table 1 
the emulsifying stability is shown in m 1. and the particle size distribution 
IS shown in Fig. 4. 

Example 4 (OWIVpe Emukion) 

(Preparation of Oily Phase) Rapeseedoil (30parts) was heated at 60*C and 
under stirring with a homo-mixer at 3,000 rpm. 1.0% of gefeigWol 
conden.sed rinicoleate (SY Clyster CR-3I0: manufactured ^^^Sm^' 
Yakuhm Kogyo) were added thereto anddissolved therein. After completion 
of dissolution, temperature was adjusted so as to make the temperature of 
the Qfly phase 20' C. 

(Preparation of Aqueous Phase) Water (70 parts) was heated at 60"G and 
imder stirnng with a chemistiiTer at 620 rpm, 2.0 % of polyglycerol fattv aci d 
ester of HLB = U (SY Olyster MO-SOO; manufetti^ed by Sakamoto Yaiuhi^ 
Kogyo) were added thereto and dissolved therein. After compleUon of 
dissolution, temperature was adjusted so as to make the temperature of tli*. 
oily phase 20''G. 

(Preparation of Prehminarily Emulsified O/W Type Emulsion) The above- 
prepaied oily phase part was gx'adually added to the above-prepared aqueous 
phase part followed by stirring with a homo-mixer at 3,000 rpm for ten 
minutes. After completion of the stirring, the mixture was deaerated m 
vacuo for ten minutes. 

(Preparation of O/W iVpe Emulsion) The preliminarOy emulsified O/W 
type emulsion prepared as above was passed through a porous me mbrane 
(inner diameter of 9,0 mm; outer diameter of 10:0. mm, lengih ^loO.O mm. 
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average pore size [dpj of 1,08 microns) at an average passing rate of 300 cc/20 
minutes to re-emxilsify whereupon an OAV ^e exDtdsion was prepared. 
Eesults of measurement of paitide sizes of the resulting emulsion is shown 
in Table 1, the emulsifying stability is shown in Fig. 1, and the particle size 
distribution is shown in Fig. 5. 

Comparative Example 4 (0/W TVpe Emulsion) 

(Prepaf a:tion of OiV Phase) Bapeseed oil (SO parts) was heated at 60''C and, 
under stirring with a homo-mixer at 3.000 rpm. i.0% of polygiyccroJ 
condensed rinicoleate (SY Clyster CR-310; manufoctured by Sakamoto 
Yakuhin Kogyo) were added thereto and dissolved therein. After completion 
of dissolution, temperature was adjusted so as to jEciake the temperature of 
the oily phase 20'*G. 

(Preparation of Aqueous Phase) Water (70 parts) was heated at 60*' C and, 
under stirrmg with a chemistirrer at 620 rpm. 2.0% of poly glycerol fatty add 
ester qf ttLB = 11 (SY Glyster MO-500: manufactured by Sakamoto Yaiuhin 
Kogyo) were added thereto and dissolved therein. After completion of 
dissolution, temperature was adjusted so as to make the temp era tui e of the 
oily phase SO^'C. 

(Preparation of OfW Type Emulsion) The above-prepared oily phase part 
was gradually added to the above-prepared aqueous phase part foDowed by 
stirring with a hoxno-fmixer at 3,000 rpm for ten minutes. After completion 
of lliB stirring, the mixture was deaerated in vacuo fur ten minutes 
whereupon an OAV type emulsion was prepared. Results of measurement 
of particle 8i^es of the resulting emulsion is shown in Table 1, the 
emulsifying stability is shown in Fig. 1, and the particle size distxibution is 
shown in Fig. 5. 

Examples (W/0 Type Emulsion) 

(Preparation of Oily Phase) Fractionated palm oil U (70 parts) was heated 
at 60**C and, under stining with a chemistirrer at 620 n?m. 1.0% of ledthin 
(manufactured by Ajinomoto) and 0.5% of glycerol fatty acid estor (Emxdgy 
MS: manufactured by Riken Vitamin) were added'' thereto and dissolved 
therein. After completion of dissolution, temperature was adjusted so as to 
make the temperature of the oily phase 20 -C, 
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(Preparation of Aqueous Phase) Water (30 parts) was heated at BQ'C and. 
under stirring Mth a chemistirrer at €20 rpm, 1.0% of polyglyc erol fatty acid 
ester of HLB = 11 (SY Glyster TS-75P; manufactured by SSl^dto Ya&ihin 
Kogyo) was added thereto and dissolved therein. After completion of 
dissolution, temperature was adjusted so as to make the temperature of the 
oily phiEise 20"C. 

(Preparation of Preliminarily Emulsified W/0 Type Emulsion) the above, 
prepared aqueous phase part was gradually added to the above-prepared oily 
phase part foUow^d by stirring with a homo-mixer at 3.000 rpm for ten 
aainutes. After completion of the stirring, the mixtift^ was deaerated w 
vaew for ten minutes. 

CPreparation of W^O "Rjpe Emulsion) The preliminarily emulsified W/0 
type emulsion prepared as above was passed through a. m iroiis memhranp 
(inner diameter of 9.0 mm; outer diameter of 10.0 mm. length of 100.0 mm, 
average pore size [dpj of 4.20 microns) at an average passing rate of 300 cc/30 
minutes to re^emulsify whereupon a W/0 type emulsion was prepared. 
Results of measurement of particle sizes of the resulting emulsion is shown 
in Table 1. the emujsifjring stability is shown in Pig. 1, find the particle size 
distribution is showij in jig. g. 

Comparative Example 5 (W/0 T^pe Emukion) 

(Preparation of Oily Phase) Fractionated palm oil U (70 parts) was heated 
at eO'G and, under stirring with a chemistirrer at 620 ipm, jyiSLotleathin 
(manufortured by Ajinomoto) and 0.5% ofglycero l fatty acid ester (Emulgy 
MS; manufactured by Riken YitaminT'were'Saaed thereto" and dissolved 
therein. After completion gf dissolution, temperature was adjusted so as to 
make the temperature of the oily phase ^O'C. 

(Preparation of Aqueous Phase) Water (30 parts) was heated at 60"C and, 
under stirring with a chemistirrer at 620 ipm, 1.0% of polyglycerol fatty add 
ester of HLB = 11 (SY Glyster TS-750; manufactured by Sakamoto Yakuhin 
Kogyo) was added thereto gmd dissolved therein. After completion of 
dissolution, temperature was acyusted «o as to make the temperature of the 
oily phase iZO^'C. 

(Preparatiop of W/0 Type Emulsion) The aboverprepared aqueous phase 
part was gradually added to the above.prepared oib* phase part followed by 
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TZ T ^T'"^"" "'^^^ "^"^ ^^ ten minutes. After completioa 
of Uie Btirruig. the mature was deaerated .i, y^cuo for ten Jhutes 
whereupon a W/0 .^e e»^Usion was prepared. Kesulta of «JL"rif 
pamck sizes of the resulting einulsion is shpwn in table , . th. emu^^J 
stability IS shown in Kg. 1, and the partipk size distrib«tion is shown in 



T^bie 1 (Result of Average Particle Size Measurements) 



Diameter of PM 
(microns) (A) 



APS of PEE 
(microns) (B) 



APS of Emulsion B/A 
(micrpns)(G) 



55 

196 

tO.2 

11.8 

1.2 

6.0 

2.9 ■ 

9.0 

8.9 

25.5 



OA 



7.26 2.04 
2.23 1,92 



11.32 2.26 



8.33 2.69 



6.07 Z\2 



Example 1 270 igg 
Comp.Exl 

Example 2 5M 
Comp.Ex.2 

Examples 0.53 6.0 
Cbmp.Ex.3 

Example 4 1.08 9.0 
Comp.Ex.4 

Example 5 4.2O 25 5 

Comp.Ex.5 

PM: Porous membrane 
APS: Average Particle Size 
PEE: PfBBminailiy Emulsified Eraulsibn 

Example 6. 

^«PHration of Oily Phase) Co„, oil (30 parts) was heated at 60-C and 
under stirnng with a ch^nustirrer at 620 rpn.. 2.0% of_golvI^ 

yI T t "'T'" - ""'^'''^ n^anufactxiredTfiS 

Yakuhm^bgyo) were added thereto and dissolved therein. Afte^ cZJe^^ 

- - - -per^tn" 

^^paxation of Aq^ueous Phase) Water (70 parts) w^s heated at SO-'C and 
Kogyo) were addoTrh^ T .1 ' ^ ^^^^^^ 
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oily phase 20'C. 

(Preparation of Preliminarily Etntdaified 0/W T^e Emulsion) The above- 
prepared oily phase part was graduaJly added to the above-prepared aqueous 
phase part followed by stirring with a hoajo-mixer at 3.000 rpm for five 
iijintttes. After coinpletioii of the stirring, the mucture was allowed to stand 
for teti minutely to deaerate. 

(Preparatien of OfW Ty^e Emulsion) The preliminarily einulsified O/W 
type eniulsion prepared as above was passed through a membrane filter 
(outer diameter of 47.0 mm. thi<a:ne5s of 36.0 microns, average port size {dpj 
of 0.5 microB) of a porous membrane type (hydrOphilic|^Ltype membrane 
filter; manufactured by Tbyo Filter Paper) under a m sgsure of 1.0 kg/cm ' at 
aii: average passing rate of 500 cc/3 hours whereupoVanlOyW type emulsion 
was prepared. Restilts of meaeurement of partidle siies of the resulting 
emulsion is shown in Table 2. the emulsifying stabilityjis shown in fig. 7, 
the particle size distribution is shown in Fig 8. "■ - - 

Comp arative Example 6. 

(Preparatioa of Oily Phase) Corn oil (30 parts) was heated at 60»C and. 
wider stirring with a chemistirrer at 620 rpm. 2.0% of polvglvf^rni 
condensed linicpieate (SY Clyster CR-SOO; manulactur^d^^^ 
Yakuhin Kogyo) were added thereto and dissolved therein. After completion 
of dissolution, temperature was adjusted so as to make the temperature of 
the oily phase 20''C. 

(Preparation of Aqueous Phase) Water (70 parts) was heated at 60"C and. 
under stiriing with a chemistirrer at 620 rpm. 2.0% of polyglycerol fatty add 
ester of fiLB = 15 (SY Clyster ML.750: manufactured by Sakamoto Yakuhin 
Kogyo) were added thereto and dissoived therein. After completion of 
dissolution, temperature was. adjusted so as to make the temperature of the 
oily phase 2Q'C. 

(Preparation of O/W Type Emulsion) The above-prepared oily phase part 
was graduaUy added to the above-prepa*ed aqueous phase part followed by 
stirring with a homo-mixer at 3,000 rpm for five minutes. After completion 
of the stirring, the mixture was allowed to stand for ten minutes to deaerate 
whereupon an O/W type emulsion was prepared. Results of measurement 
of partide sizes of the resulting emulsion is shown in Tkble 2. the 
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emulsifying stability is shown in Fig. 7, and the particle size distribution i$ 
shown in Fig 8. 

Example 7. 

(Preparation of Oily Phfise) Corn oil (30 parts) was heated at SD'G and. 
under stirring with a chemistirrer at 620 rpm, 1.0% of lecithin 
(manufactured by Ajinomotp) was added thereto and dissolved therein. 
After completion of dissolution, temperature was adjusted so as td make the 
temperatujre of the oily phase 20''C. 

(Preparation of Aqueous Phase) Water (70 parts) was heated Rt 60"C and. 
under stirring with a chemistirrer at 620 rpm. 2.0% ..of polyglycerol fatt y add 
ester of HLB = 15 (SY Glyster ML-TSO; manufactured by Sakamoto Yakuhih 
Kogyo) were added thereto and dissolved therein. After completion of 
dissolution, temperature was adjusted so as to mfike the temperature of the 
oily phase 20"C. 

(Preparation of Preliminarily Emulsified 0/W TVpc Emulsion) The above- 
prepared oily phase part was gradually added to the above-prepared aqueous 
phase part foUpwed by stirdng with a homo^mixer at 5,000 rpm for ten 
nsihutes. After completion of the stirring, the mixture was allowed td stand 
for ten minutes to deaerate. 

(Preparation of 0/W EmulsiPh) The preliminarfly emulsified 0/W 
type emulsion prepared as above was passed through a membrane filter 
(outer diameter of 47.0 mm. thickness of 35.0 microns, average pore size [dpi 
of 1.0 micron) of a porous membrane typo ( hydrophilic PTFE tvu e membrane 
filter; manufactured by Ibyo FUte«: Paper) under a pressure of 1.5 kg/em' St 
an average passing rate of 500 cc/2 hours whereupon an 0/VV type emulsion 
was prepared. Results of measurement of particle sizes of the resulting 
emulsion is ^hown in Table 2. tlie emulsifying stabUity is shown in Fig. 7. 
and the particle size distribution is shown in Pig 9. 

Comparative Example 7. 

(Preparation of Oily Phase) Com oil (30 parts) was heated at 60'G and, 
under stirring with a chemistirrer at 620 ipm. 1.0% of lecithin 
(manufactured by Ajinomcto) was added thereto and ^siS^Ttherein. 
After rorapietion of dissolution, temperature was adjusted so as to make the 
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temperature of the oily pliase 20^ G. 

(Preparation of Aqueous iPhase) Water (70 parte) was heated at SO^'C an j, 
under stirring with a chemistirrer at 620 rpm, 2.0% of poiygiycerol fatty acid 
ester of HLB = 15 (SY Glyat^r ML-7i5Q: manufactured by Sakamoto Yakuhin 
Kpgyp) were jsidded thereto and dissolved therein. After completibn of 
dissolution, temperature: was adjusted so as to make the temperature of the 
oily phase 20° C. 

(Preparation of 0/W Type Bxnulsion) The above-prepared oily phase part 
was gradually added to the above-prepared aqueous phase part foUbtved hy 
stifring with a homo-mixer at 5,000 rpm for ten minutes. After completion 
of the stirring, the mixture wias aJldwed to stand for ten minutes to dieaerate 
whereupon an OfW type emulsion was prepared. Results of measurement 
of particle sizes of the resulting emulsion is shown in Table 2» the 
emulsifying stability is shown ia Hg^ 7. and the particle size distribution is 
shown in Fig 9, 

Table 2 (Result of Average Piartide Size Measurements) 

Diameter of PM APS of PEE APS of Emulsion B/A G/A 

■ (microns) (A) (microns) (B) (microns) (C) 

Examples 0.5 9,8 1.4 i9.6 2.8 

Comp.&.6 9.8 

Example? 1.0 9,4 2.4 9.4 2.4 

Cdmp.Ex.7 9^^ 

iPM: Porous membrane 

APS: Average Particle Size 

PEE: Preliminarily Emuisified Emulsion 

It is apparent from the above-mentioned results fpr emulafying stability and 
average particles size for the emulsions prepared in Examples 1-7 and 
Comparative Examples 1-7 that the emulsions of Example 1-7 which were 
prepared by rc-emulsification of the preliminaiily cmidsified emulsion by 
passing through a porous membrane showed significantly improved 
emulsifying stability, smaller particle size, of the emulsion and narrower 
particle size di$tribution width as compared with the emulsions of 
Comparative Examples 1-7 where no re-emulsificatipn using a porous 
membrane, was not carried out. 
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[Advantage of the Invention! 



As mentio&ed hereinabove, it is now possible in accordance with the present 
invention to offer an emulsified fet/oil composition having uniform emulsion 
particle size without a sudden rising of viscosity. When the pore size of the 
porous membrane used is appropriately selected, it is possible to control an 
average particle size to 1- to S.fold of the said pore isize. Consequently, 
separation of aqueous and oily phases and hygiemc problems caused by the 
partick size distribution can be solved whereby it is now possible to offer an 
emulsion having physical property, feel on eating and taste which have not 
been available up to now. 

Brief Explanation of the Drawing s! 

Fig, lie a graph showing the result of measurement of emulaijgdng stability 
of the emulsions. Fig. 2 is a graph showing the result of measurement of 
particle size distribution of the emulsions. Fig. 3 is a graph showing the 
result of measurement of particle size distribution of the emulsions. Fig. 4 
is a graph showing the result of measurement of particle size distribution of 
the emulsions. Fig. 5 is a gi-aph showing the result of measurement of 
particle size distribution of the emulsions. Pig. 6 is a graph showing the 
result of measurement of particle size distribution of the emulsions. Fig. 7 
is a graph showing the result of measurement of emulsifying stability of the 
emulsions. Pig, 8 is a graph showing the result of ineasxiremerit of 
emulsifying stability of the emulsions. Pig. 9 is a graph showing the result 
of measurement of emulsifying stability of the emulsions. 
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